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Program 4 The Effect of Temperature on the Fracture Toughness of Weldalite™ 049 ^ j j 
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Objective 

Theobjective of this research is to characterize the uncertain effect of temperature on 
the deformation and fracture behavior of Weldalite™ 049 from cryogenic to elevated 
temperatures. We will measure fracture resistance- and emphasize the determination of 
fracture mechanisms, including slip plane cracking, high angle boundary delamination, 
subgrain boundary cracking, and microvoid coalescence. Microstructure will be controlled 
to produce either predominantly Tj or Tj + S' (after Blankenship and Starke) and to examine 
the effect of dislocation-precipitate interaction on fracture toughness. 


113 


EFFECTS OF TEMPERATURE AND 
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APPROACH 
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HYPOTHESIS 



Microvoid cracking Slip plane cracking 
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(Ill) POLE FIGURE FOR WELDALITE™ 049 
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135 225 


AS RECEIVED WELDALITE™ 049 (1.6% Li) 
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AS RECEIVED WELDALITE™ 049 (1.6% Li) 




SUBGRAIN STRUCTURE OF WELDALITE™ 049 (1.6% Li) 
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AGED AT 145°C FOR 72 HOURS 
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-T8 TEMPER 

165°C for 24 hours 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


0.1 |jm 





MECHANICAL PROPERTIES 

Room Temperature 
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TEST PROCEDURE TO DETERMINE J| C AND K (C 
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TEST MATRIX 
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T = Tensile R = Replication 

PE = plane strain ( ) = Tested at UVA 
JA = Plane stress 


SUMMARY 


0.5" Weldalite™049 T-3 plate obtained 


Material characterization and heat 
treatments selected (Blankenship) 


NASA and UVA compact tension 
specimens machined and heat treated 


Fracture testing equipment developed 
and on-line (Wagner, Porr) 


Ready to begin experiments 



QUESTIONS 


• Does precipitate-dislocation interaction 
affect crack initiation and growth 
toughnesses for Weldalite™049? 


• What is the effect of temperature? 

/ \ 

Fracture mechanics data Microscopic behavior 
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